. 1
Analysis of the enantiomeric purity of the remaining β-phenylalanine was performed 2 using reverse-phase HPLC after derivatization with 3 2,3,4,6-tetra-o-acetyl-β-D-glucopyranosyl isothiocyanate (GITC) [15] [16] [17] . 4
Methanol/water (55/45, v/v, pH 2.5 adjusted with phosphoric acid) was used as the 5 mobile phase. Investigation of stereospecificity towards 6 3-amino-3-(3-pyridyl)propionate was also performed by the same method. 7 8
Analytical methods for proteins 9
Protein concentrations were determined using a protein assay kit (Bio-Rad, Hercules, 10 CA, USA) with bovine serum albumin as a standard [18] . To assay the relative 11 concentration of protein eluted by liquid chromatography, the effluents were monitored 12 at 280 nm by ultraviolet detection. 13
The relative molecular mass of the native enzyme was determined by gel-filtration 14 liquid chromatography. This method was carried out using a fast protein liquid 15 chromatography (FPLC) system (Amersham Pharmacia Biotech Co., Uppsala, Sweden) 16 equipped with Superdex 200 HR 10/30 column (Amersham Pharmacia Biotech Co.). 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 9 (pH 7.0) and the flow rate was 0.3 ml/min. Partially purified enzyme solution was 1 injected and the eluate was fractionated at 0.3 ml/tube. The molecular mass of the 2 enzyme was calculated based on the relative mobility using standard proteins (M.W. 3 marker; Oriental Yeast Co., Tokyo, Japan). 4
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was 5 performed in a 12.5% polyacrylamide gel using a Tris/glycine buffer system [19] . The 6 molecular mass of the subunit of the enzyme was determined from a comparison of the 7 mobility of the purified enzyme in SDS-PAGE with whose of standard proteins (M.W. 8 marker III; Daiichi Kagaku Yakuhin, Tokyo, Japan). 9 10 2.6. Enzyme purification 11
All procedures were carried out at 0-5°C, and 20 mM potassium phosphate buffer 12 (pH 7.0) containing 0.2 mM PLP was used as a standard buffer unless otherwise 13 specified. Variovorax sp. JH2 cells (about 28 g obtained from 5 L of culture broth) 14 were suspended in 100 ml of buffer and disrupted for 10 min using an ultrasonic 15 oscillator (Kubota, Osaka, Japan). This sample was ultracentrifuged at 40,000 rpm for 16 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 13 2-oxoglutarate in the reaction with 10 mM racemic β-phenylalanine was 2.5 mM. 1 2
Stereoselectivity of (S)-BAT 3
To investigate the stereoselectivity of (S)-BAT in the transamination of racemic 4 β-phenylalanine with 2-oxoglutarate for the enantioselective production of 5 (R)-β-phenylalanine from racemic β-phenylalanine, the time-course of the reaction was 6 analyzed essentially by the standard methods (Fig. 2) . In a 1 h reaction, half of the 10 7 mM racemic β-phenylalanine was decomposed and about 5 mM benzoylacetic acid was 8 produced. The optical purity of the remaining β-phenylalanine reached 99.6% e.e. for 9 (R)-β-phenylalanine. Longer incubation did not result in a further decrease in the 10 amount of β-phenylalanine. This result indicated that the purified enzyme catalyzed 11 (S)-β-phenylalanine-specific transamination. In the longer incubation, benzoylacetic 12 acid was degraded gradually by spontaneous decarboxylation. 13 14
Substrate specificity of (S)-BAT 15
The substrate specificity of (S)-BAT was investigated ( Table 2) . As amino-donors, 16 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   14 Besides β-phenylalanine, 3-amino-3-(3-pyridyl)propionate served as a good substrate 1 for the enzyme and the relative activity was 56% of the enzymatic activity for racemic 2 β-phenylalanine. In the enantiomer analysis of the remaining amino acid during 3 racemic 3-amino-3-(3-pyridyl)propionate deamination, a decrease in only one 4 enantiomer was observed on HPLC analysis after GITC derivatization; indicating that 5 the enzyme had stereoselectivity for 3-amino-3-(3-pyridyl)propionate. 6
Extremely low activity was observed with L-glutamine, L-aspartate, L-asparagine, 7 β-alanine, and L-alanine, and the relative activities for these compounds were 1.1%, 8 0.57%, 0.30%, 0.28%, and 0.07% of the enzymatic activity for racemic β-phenylalanine, 9
respectively. The following compounds were judged to be inactive as amino-donors: 
16
The enzyme was inactivated entirely by the incubation above 60°C (Fig. 4B) . 1 2
Effects of inhibitors and metal ions on the enzymatic activity 3
The effects of various inhibitors and metal ions (2 mM) on the enzyme activity were 4 examined by the standard methods. iodoacetate, p-chloromercuribenzoate, and N-ethylmaleimide) were judged to have no 13 significant influence on the activity. 14 15 111  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  481  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 24 with asymmetry in structure and active site reactivity. Proc Natl Acad Sci USA 1 1997;94:4866-71. 2 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 26 
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